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The rate of synthesis of monoamine oxidase in young hyper-and hypothyroid rats has been studied by measuring the recovery of enzymatic activity 7 days after irreversible inhibition by Pargyline. Hyperthyroidism was followed by an increase in the rate of synthesis of monoamine oxidase in the heart and a decrease in the brain. Hypothyroidism led to an increase in brown adipose tissue. Thyroxin increased cardiac monoamine oxidase activity in vitro in the late fetal period, but not in the newborn or the adult.
The results show that thyroxin controls monoamine oxidase activity in the newborn rat primarily by acting on the rate of synthesis of the enzyme.
Introduction.
In the last 20 years, a number of reports have dealt with the effects of thyroid hormones on monoamine oxidase (MAO ; EC. 1-4-3-4) in different organs, especially in the heart. In the adult rat (Utley, 1964 ; Lyles and Callingham, 1974 ; Callingham and Lyles, 1974 ; Tong and d'lorio, 1976) as well as in the newborn (Novick, 1961 ; Fernandez, 1976, 1977a) and the fetus (Gripois and Fernandez, 1977b), hyperthyroidism is followed by an increase in cardiac MAO activity, while hypothyroidism leads to a decrease.
It is not yet known, however, whether these changes are due to an altered rate of synthesis of the enzyme or to an effect on its activity. Tong and d'lorio (1976) (1975) who found that L-triiodothyronine has no in vitro effect on rat heart MAO. In other organs, it has also been shown that in vitro, thyroxin or triiodothyronine can activate rat brain MAO but has no effect on liver enzyme (Okamato, 1971) . On the other hand, triiodothyronine administration in vivo is followed by an accelerated rate of synthesis of the enzyme in rat salivary glands (Goridis and Neff, 1973 Figure 2 shows the effects of thyroxin on cardiac MAO activity in vitro. Under our experimental conditions thyroxin increases enzymatic activity only at the end of fetal life and just after birth, but has no effect at 18.5 days of fetal life and after 3 hrs of postnatal life. Discussion and conclusion.
The rate of recovery of MAO activity after irreversible inhibition by Pargyline has been already used (Erwin and Deitrich, 1971 ; Planz et al., 1972a, b ; Goridis and Neff, 1973) to determine the rate of synthesis of MAO. It was found that activity increased as a function of time for at least 7 days after the administration of the inhibitor. The results shown in figure 1 are thus a reasonable measurement of the rate of synthesis of MAO or net gain between synthesis and degradation.
In the heart, hyperthyroidism results in an increase of the rate of synthesis of MAO. We have previously shown that MAO activity in the same organ increased in hyperthyroid animals at 15 or 20 days after birth Fernandez, 1976, 1977a) . The same type of correlation may also be found for the brain. In the brown adipose tissue of 20-day old rats, MAO activity is increased during hypothyroidism and decreased during hyperthyroidism (unpublished results) ; the recovery of enzymatic activity after inhibition is more rapid in hypothyroid rats than in controls.
In most of the present cases, there are comparable differences among the four groups of animals concerning enzymatic activity and the rate of synthesis of the enzyme. It is thus highly probable that the modifications of enzymatic activity observed previously are due to differences in the rate of synthesis of the enzyme. Goridis and Neff (1973) (Geloso, 1961) . This effect could be mediated through fluidity variations of mitochondrial membranes which changes according to the thyroid state (Hulbert et al., 1976) or through direct interaction between thyroxin and the active site of the enzyme. The reason for the disappearance of this sensitivity just after birth is still unknown, but the present results confirm a previous conclusion that thyroid control of MAO decreases with increasing age of the animals (Gripois and Fernandez, 1977b).
Comparing the two types of results, in vivo and in vitro, we may conclude that the differences in the development of MAO activity, in the hyper-and hypothyroid states in the newborn rat, are due to differences in the rate of synthesis of the enzyme. In this respect, the finding that thyroid hormones bind to nuclear receptors (Oppenheimer et al.,1972) makes it likely that thyroxin can regulate MAO synthesis. In the heart of the fetus, these differences may morever be attributed to a direct effect of thyroxin on MAO activity.
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